Background: Tertiary care cancer centers can act as reference units for prevention and early detection programs. The purpose of this study was to describe the profile of the Cancer Prevention Campaign (CPC) participants at the A.C. Camargo Cancer Center in Sao Paulo, Brazil. Methods: A cross-sectional, quantitative study was carried out to analyze data of the CPC participants at the A.C. Camargo Cancer Center. Participants were recruited from the general public during lectures delivered by CPC members in selected parts of the city of São Paulo. Data included gender analysis, number of cancer cases diagnosed, topography and tumor/node/metastasis (TNM) stage, in the period 2008-2012. Results: Sixty-two thousand nine hundred one people participated in CPC during the 5-years period (2008)(2009)(2010)(2011)(2012). A total of 65 cancer cases were diagnosed, which represents 0,1% of detection rate: 25 cases were identified in men and 40 in women. The most frequent neoplasms in men were thyroid, prostate and oral cavity cancers while in women, thyroid and breast cancers were more frequent. Conclusions: Cancer prevention activities in tertiary care cancer centers raise awareness in its employees and in the general population, increasing early diagnosis.
Background
In 2012, more than 14.1 million new cancer cases were estimated globally, with approximately 8.2 million deaths [1] . These estimates indicate that there will be approximately 20.3 million new cancer cases in the world in 2030, with 13.2 million deaths [2] . In Brazil, estimates of the National Cancer Institute (INCA) indicate 596,000 new cases in 2016 and 2017 (including non-melanoma skin cancer). The most incident cancers (excluding nonmelanoma skin cancer) in men will be prostate (61.82%), lung (17.49%), colon and rectum (16.84%), stomach (13.04%) and oral cavity (11.27%) cancers. In women, the most frequent types of cancer will be breast (56.20%), colon and rectum (17.10%), cervix (15.85%), lung (10.54%) and stomach (7.37%) [3] .
Given the increasing incidence of cancer cases, the role of tertiary care cancer centers as providers of treatment and cancer control strategies can become an important instrument in the reduction of mortality, due to the capacity and experience in identifying and treating initial/early cases [4] . Although tertiary care cancer centers have been active in the prevention area in developing countries, there is limited knowledge on the role of these units in screening risk populations.
Screening was defined in 1951 by The Commission Conference as "the presumptive identification of unrecognized disease or defect by the application of tests, examinations, or other procedures which can be applied rapidly and sort out apparently well persons who probably have a disease from those who probably do not" [5] . According to Public Health England, the criteria that currently evaluate viability, effectiveness and adequacy of screening programs are: reduction of mortality and morbidity, acceptable diagnosis and treatment procedures. The benefits gained by individuals must outweigh any harms, and the cost-benefit-effectiveness must be also considered [6] .
Screening programs are characterized by a high number of asymptomatic people submitted to one or more previously established tests to detect cancer in pre-clinical stages. The main reason for diagnosis in preclinical stages is to begin early treatment of the disease [7] . Effectiveness of screening reflects changes in the detection of cancer in its initial stage, which reduces incidence and mortality in the population screened [8] . Screening can be classified as organized or opportunistic. In organized screening, actions are systematized to detect neoplasms in an asymptomatic population, identifying the target population through a regular call for participants. In opportunistic screening, or unorganized screening, clinical evaluations are carried out in the participants without any monitoring of the steps, which span from recruitment of risk population until adherence to convocation [9] . A North-American study, carried out at the Dwight D. Eisenhower Army Medical Center in Georgia between 1995 and 2000, investigated the impact of prostate cancer screening in Afro-American men and in those with prostate cancer history in the family, aged between 40 and 75 years of age. In this tertiary center, prostate cancer detection rates were 0.7% in 6 years [10] .
A tertiary center in India compared the age of women with cervical cancer with data from Surveillance, Epidemiology, and End Results (SEER) and verified that cervical cancer in India was more incident in women with average age 50 years old (71.5%), while in the USA the average age was 48 (16.8%). The lack of screening programs in India hinders cervical cancer diagnosis, which occurs mostly in women over the age of 45 [11] .
One of the first screening programs for cervical cancer in Brazil took place in the state of Sao Paulo (Southeast Brazil), in the city of Campinas; in 1968, approximately 85% of diagnosed cases were stages II, III and IV. After the implementation of the screening program, there was an increase of approximately 86% in intra-epithelial neoplasia diagnoses and only 3% in stages II, III or IV [12] . In the city of Goiania (Midwest Brazil), the results of opportunistic screening verified a decrease of 33% in mortality rates [13] . TNM prostate cancer staging was carried out by the Mobile Unit of Cancer Prevention (Unidade Móvel de Prevenção de Câncer -UMPC) of the Barretos Cancer Hospital (Hospital de Câncer de Barretos -HCB) after screening 17,571 men over 45 years of age: 75% of identified cases were stage I, while 23.2% atn BCR were stage I [14] . Studies of the U.S. Preventive Service Task Force (2012), Cochrane Collaboration (2013), and National Health Service (NHS) (2010) corroborate on the limitations of screening practices for prostate cancer. In Brazil, INCA does not recommended screening for prostate cancer, however there are guidelines for breast and cervical cancers [15] .
Biennial mammographies are recommended for women in the age group 50-59 years old for early detection of breast cancer [16] . For cervical cancer, the cytopathological test is recommended for women aged 25-64 years old, every 3-years after two normal consecutive annual tests [17] .
The Brazilian Society of Coloproctology, INCA and the Brazilian College of Surgeons recommend screening programs for colorectal cancer. Low-risk individuals should be tested for Fecal Occult Blood (FOB) after the age of 50 and undertake rectosigmoidoscopy every 5 years. After the age of 60, colonoscopy or opaque enema should be carried out every 10 years. For high risk individuals, over the age of 50, with family or personal history of polyps and/or intestine cancer, ulcerative rectocolitis, Crohn's disease, or breast, ovarian or uterine cancers, it is recommended to begin screening at 40 years of age, including colonoscopy [18] .
The A.C. Camargo Cancer Center is a tertiary care cancer center, which also encompasses preventive and screening activities. The creation of the Cancer Prevention Campaign (CPC) in 2007, has strengthened the interest of the A.C Camargo Cancer Center regarding cancer prevention activities in cancer. The strategy of the CPC is to perform opportunistic actions, recruiting participants from the general public during talks and lectures on cancer awareness in churches and squares of São Paulo.
The study presented herein describes the detection ratio of cancer within the Cancer Prevention Campaign at the A.C. Camargo Cancer Center, and identifies the most frequent cancer sites diagnosed in the period of 2008-2012.
Methods
A cross-sectional, retrospective study abstracted data from CPC participants between 2008 and 2012. Selected variables were analyzed, including gender, age, topography and clinical TNM stage [19] of the cancer cases diagnosed.
The following neoplasms were screened: melanoma and non-melanoma skin cancers, and oral cavity, breast, lung, colon, testicular, prostate and cervical cancers.
Routine activities at the CPC include physical examination of all participants. Laboratorial tests for all participants are shown in Tables 1 and 2 Sixty-five cancer cases were diagnosed, which represents 0.10%. In 2008, the first year of the CPC, the campaign had 5,473 participants, of which 0.16% were diagnosed with cancer (Table 3) .
Of the 65 confirmed cancer cases in the period 2008-2012, the most frequent neoplasms in men were thyroid (6/25), prostate (5/25) and oral cavity cancers (5/25). In women, the most frequent types of cancer were thyroid (23/40) and breast (9/40) cancers.
Regarding TNM staging, seven out of 25 cancer cases in men were stage 0/I/II and nine out of 25 were in advanced stages (III/IV). In women, 20 were in initial stages, and seven were in advanced stages (Table 4) [20] .
In the first semester of 2016, updated information on complementary imaging tests versus post-first consultation imaging tests at CPC demonstrated the frequency of exams requested to CPC participants o (Table 5 ). With 4,358 requests for ultrasonography tests, it was the most common test requested during CPC, out of 13,523 medical tests (32,2%).
Discussion and conclusions
Screening unit activities in a tertiary care cancer center can play an important role in the prevention and early detection of cancer. These activities can support organized screening programs in collaboration with the public health system. During the Cancer Prevention Campaign (CPC) at the A.C. Camargo Cancer Center the detection ratio of cancer ranged from 0.01% to 0.29% in the studied period (2008-2012). The percentage of cancer diagnoses by tertiary centers engaged in prevention and screening policies varied from 0.1% for colorectal cancer [19] , to 0.7% for prostate cancer [15] and 10.7% for skin cancer [21] .
When screening, the main objective is early diagnosis; when preventing, the objective is to educate on preventable risk factors, such as the consumption of tobacco [9, 22] . The objectives of the CPC at A.C.CCC were to educate (raise awareness) towards an enhancement of early diagnosis in opportunist screening activities.
In 2008, 48.2% (2,637) of CPC participants were men. Participation of men varied from 40.8% (193) in skin cancer screening in the U.S.A. [23] , to 44.5% (195) for oral cavity cancer screening in Malaysia [24] , to 47.3% (1, 444) [25] for oral cancers screening in Brazil. Such lower participation, when compared to women, could be related to occupation/professional activities that prevent a more active participation of men in screening programs. Regarding the frequency of neoplasm detection during the CPC, there were no records on the number of participants according to topography (how many people were screening by each topography during the CPC). This is a limitation of the study, as there is a data gap regarding the number of patients submitted to submitted to complementary tests.
Thyroid cancer (29/65) was the most frequent neoplasm detected in both genders. The reason for such a high number of thyroid cancer cases detected could be related to the number of USG requested by the CPC team (in 2016, USG were requested for 32,5% of participants). The most frequent types of cancer were breast cancer (9 cases in 40 individuals) in women and prostate cancer (5 cases in 25 individuals) in men. Nevertheless CPC was able to identify the most common types of cancer in its participants, although few cases in early stage The population, although aiming at access to cancer diagnosis and treatment services, can also be seeking CPC for a faster care route.
The CPC A.C. Camargo Cancer Center has been carrying out opportunistic prevention and screening activities since 2008. The results of this analysis describe the practice of opportunistic cancer screening under the leadership of a tertiary care cancer center in a developing country (Brazil). Data presented herein evidenced that CPC was able to diagnose 0.1% of cancer cases within the recruited participants. A cancer center such as the A.C. Camargo Cancer Center goes further than early cancer detection, raising awareness on cancer prevention and diagnosis in its employees and their families. Due to these activities, employees are better educated on the importance of early cancer diagnosis.
After exhaustive and detailed literature review, no studies were found in Brazilian scientific literature on the experience of screening programs in specialized cancer centers. Therefore the experience of the CPC at the A.C. Camargo Cancer Center can be a reference to new approaches for screening in collaboration with governmental policies and public health institutions.
CPC can play an important role in the prevention and screening of cancer. However, it is necessary to systematize and organize the role of this center., with the objective of achieving better results in early detection of the most incident malignant neoplasms.
